ABSTRACT. Qualitative changes are known to occur in testicular steroidogenesis at birth as the testosterone peak is reached without significant elevation of basal luteinizing hormone in the 2nd wk of life. This study was designed to evaluate testicular activity prior to these changes. Pituitary-testicular function was studied by measuring serum gonadotropins and steroids after stimulation by gonadotropin-releasing hormone (GnRH) (one intravenous injection) and human chorionic gonadotropin (hCG) (three intramuscular injections). The subjects had minor genital anomalies; their ages ranged from 2 to 6 days. All had a strong luteinizing hormone response and a weaker follicle-stimulating hormone response to GnRH stimulation. hCG induced significant increases in serum pregnenolone, 17-hydroxyprogesterone, androstenedione, testosterone, and dihydrotestosterone. Serum estradiol and estrone did not change, and progesterone decreased. The results clearly show that the pituitary-testicular axis is functional neonatally. The responsiveness of the testis to hCG supports the assumption that the postnatal decrease of testicular steroids is due to the simultaneous disappearance of hCG from the circulation. 
takes place (4, 12, 1 3, 16) . During the period of relative testicular quiescence on days 3 to 6 after birth, stimulation by GnRH evokes significant response in serum LH concentrations (14) . It has not been knbwn to date whether the testis could respond to LH or hCG stimulation in this period. The aim of this study was to test this as such information would be of value in understanding the regulation of testicular function. As such studies cannot be made in normal human newborns we chose those with only minor genital anomalies as subjects. They were given a GnRH test followed by a hCG test.
MATERIALS AND METHODS
Subjects. Our series consisted of 16 full-term newborn male infants with minor genital abnormalities. They were 2.25 to 6.0 days old at the beginning of the testing. Twelve had incomplete testicular descent; nine unilaterally (four testes were not palpable) and three bilaterally (all inguinal). Only one infant had a testis still not palpable at the age of 12 months but at surgery, it was found to be of normal size and consistency. Three of the other infants needed an orchidopexy at the age of 1 yr. Two infants had surgically insignificant glandular hypospadias and two had a penis shorter than mean -2SD for gestational age (2) . The Ethical Committee of the Hospital approved this study, and an informed consent was obtained from all parents.
Tests. To the release of the pituitary gonadotropins, GnRH (Relefact, Hoechst AG, F. R. G.), 3.5 pg/kg was injected intravenously during 1 min between 0830 and 1100. One-ml specimens of peripheral venous blood were taken at -20, 0, 30, 60, and 120 min for measurement of serum LH and FSH. Baseline steroid analyses were made from a 3-mi specimen of heparinized blood taken at 0 min. At the end of the GnRH test, 1500 IU/m2 of hCG (Pregnyl, Organon, Oss, the Netherlands) were injected intramuscularly. This injection was repeated twice at 48-h intervals and a second plasma sample for steroid analyses was taken 24 h after the last injection, i.e. 5 days after the first hCG injection. The separated serum specimens were stored at -20" C.
Methods. Serum LH and FSH were measured by a double antibody radioimmunoassay using LER-907 as standard. intra-assay, respectively. Cross-reactivity of the LH antiserum with hCG was 28% at 50% binding. To ensure that hCG did not cause any errors in the determinations, it was quantified in the sera of 0.2-to 6.0-day-old boys with an antiserum against the Psubunit of hCG. All the concentrations after the 1st day of life were less than 5 IU/liter. Thus, the contribution of hCG to the LH results was below the detection limit in all instances.
Plasma neutral steroids were quantified as described earlier (5) . After the separation of the steroid fractions on Lipidex-5000 microcolumns, each steroid was quantified by a radioimmunoassay of carefully defined specificity. Serum estradiol and estrone were also chromatographed in a Lipidex-5000 column, and then quantified by radioimmunoassay, as described earlier (7) . Because of the positive skewness of the distributions, all calculations were made after logarithmic transformation; all values of curtosis/SEM and skewness/SEM were then c2.0. The differences between basal and stimulated hormone levels were evaluated by Student's t test for paired values (1 1).
RESULTS
The mean basal serum levels were 25.9 IU/liter for LH and 1.09 IU/liter for FSH. All infants showed a strong LH response following GnRH stimulation; the peak occurred at 30 min (in one case at 60 min) averaging 2-fold the basal level (Table 1, Fig.  I ). The FSH response was weaker, the peak level being on average 1.35-fold the basal level, and it occurred equally often at 30 as at 60 min. No correlations were found between LH and FSH levels basally or thereafter.
hCG stimulation increased the concentrations of pregnenolone, 17-OHP, androstenedione, and DHT very significantly, but there was a decrease in progesterone levels (Fig. 2) ; serum E2 and El concentrations did not change.
DISCUSSION
Our subject group was not strictly normal but it did not include any case of definite endocrine abnormality. Such cases are very rare among boys with minor abnormalities and could be expected to give a clearly abnormal dynamic test, whereas the findings in our series were homogeneous. Some boys with mild LH defi- T I M E minutes TIME m~n u t e s ciency may, however, have been included since this is frequently associated with incomplete testicular descent (6) . The concentrations of FSH in the present study were in agreement with earlier reports whereas the LH levels were higher, presumably due to methodological differences (1, 14, 15) . The response pattern of the gonadotropins to GnRH was similar to that described in earlier studies ( 1, 14) . The low pituitary-gonadal activity during the third trimester of gestation is therefore probably due to the inhibitory effects of the placental steroids, and this continues postnatally during the 1st wk of life (12) . It is not known what happens to the hypothalamic GnRH-secreting capacity during this period, but the pituitary at least is responsive neonatally to exogenous GnRH stimulus.
Steroidogenic response to hCG has not been described previously in this age group. Our results clearly indicate that the testis is res~onsive to hCG in the 1st vostnatal wk. This s u~~o r t s the assumption that the spontaneo;s decrease of the tes6iular steroids is due to the simultaneous disappearance of hCG from the circulation of the neonate (12, 16) :~he significant increases found in serum pregnenolone, 17-OHP, androstenedione, testosterone, and DHT after hCG stimulation show that in the neonate as well as in the adult these steroids originate partly in the testis (3, 8, 9) . In contrast to the pubertal (10, 15) and the adult testis (3, 8) , E2 did not increase after hCG stimulation. In the adult testis, the hCG-induced increase in 17-OHP has been associated with the intratesticular inhibition of C17-20-desmolase by E2 (3,  8) . In prepubertal boys, serum E2 and 17-OHP do not increase after hCG stimulation, which is possibly due to the low basal levels of the gonadotropins (15) . The reason for the neonatal testis responding to hCG with an increase in serum 17-OHP but with none in serum E2 is not known. One possibility is that testicular E2 production in the neonate is already maximally stimulated by placental hCG. This is supported by the fact that circulating E2 concentrations in our patients were moderately high ( Table 1) .
The elimination of placental steroids is likely the main factor responsible for the transient activation of the hypothalamicpituitary testicular axis in the first few months of life. Serum concentrations of pregnenolone, progesterone, and 17-OHP decrease rapidly during the first postnatal day, indicating their placental origin. In contrast testosterone concentrations increase markedly (12) . It appears possible that those placental steroids have a suppressive effect on the testis, and their elimination leads to an activation of testosterone production by hCG, which still circulates in high concentrations at birth (1 6). After the 1 st day, the hCG concentrations and, consequently, the testosterone concentrations decrease.
We conclude therefore that the pituitary-testicular axis is functional during the first postnatal week and that spontaneous activation of it does not take place at this time, probably due to the inhibitory effects at the hypothalamic level of the persisting circulating placental steroids.
